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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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S«4 2<7)tfegfefflt;!SStLT-S-^RI*m#3feS:S 

o . Lt^mmt vta ^v>mmb<r>mzi,mw)*$> 
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(r>tztbtmnmmx'H. r-f^i <r)*$mm. 
^w^^-mmm^wM. r&rmhtzMzzomz. 

K7r<<.' ttttSffiOSft** n, tU aWS 2 3 COS 
tff*2rn, k"f4k$. n 0 ± 1 7 %OiEHl*rC.§.o n 
, ±1 7?g<0«HF«JOigJlf***r4*3t«l7 0TJBZ 
3t7"M><6 lflifflfifca9!J82 3fcfc#f1-*. 

[0044] i^J^fcficifcfciJ: 1 ). *C*7 7"f 
a'6 1 Oii§®^Sffi4 2«l«8fanBKjfi^t6Ci:«»t 

. mtzmm2 snimkm-xyrme 1 

tf«CR«l»jl:««:»«-r 7H A*)iBffi 

j&K> travel*. «r*s» IWr*JH**ntfflt»f* 

R= ((n-n' )/( n+iT »* 

n=l. 5k^4k. n" =1. 0<02ft 
kO#E?)£W¥liift4%k3:4,, LA>L&#£>. 
#ffi«0B*r*£* s 'hS < &4 k-ftSOKSt^liffiT-f 

*3Tf 4SNHHT3K7 r 4 A6 1 OlR9fc»!!8g2 3 k 

tutors 4 . -?-o*smRitft^:^ti^-r; k *«ai* 

4. 

[0045] [JRB0*lfc£J)|] *HJfi»«{i. iSBffig 

kn&4. 

[0046] SEOSHBBJBrcfli. 35Zft7 r 4 
Htf>B*r**n, fcL. aifflB2 3«)JB*f*S:n 1 fcf 
4k#. n 0 ±1 7%<0«SHrtT'J.'On 1 ±17%<*>« 
HP^)«*f*&*-r*««B7 0T»Z3t7r>fA6 1 

kn, Officio Tl±n, ± 1 7XO«Jf**ttfe*fc 

^&s&Js^a ? &oa^& 4. do^c 
umto2 3<r>nmiz&mmbmBmb<r)im(D%.m 

[0 04 7] znXolzt&Zblzi*), swHSfta 

a *® fcHKw i k 4*f* . s.iimm t wzowsi 

[0048] [355O0g$6JB!g] ^UfiJBJBW)^*W»{ 



-f . ^mmmmt^-commm t aaz* 7 r <*> 

SSk ^Sk WiatfiA?- £ft-33l£¥* 2 2 £IE^ 
LTn4j£-W>*#fr4. #£*2 2ti1g&<0U -VXX; 
mtfLZtlZZblfrbtf. #[2T'(ilfiOWyXsD*# 

JBZ*7r'P<6 laws. S9IJ82 30*irC0R*t 
<E»f 4 £ k *« ffi* 4 ** . «=^«*«.<Di-CKBH 

l fc «t 3 fc»z* 7 r -r 4, mst-r 4 rn - 7*3fcii* 
jw, i«?Dia*7*o-7'3e-tUTRiMi#**«atria 

tyBiWRL/CLin. S3£7r>fX6 lOJgfflttt 

V-5-Sfo7t3t^2 2fcL S035fc7T>f A-6 lO 
2«iragrac«LTllL f tf^fc^K: 
3:4J:5fcRH-S;ft.TH4. IS* 9, fBZ367r>fA6 

1 ««ffl*»/!>sat8nfcrn-7*3K*«. fl<o/<7-*» 

-> fc#¥3R 2 2 1 J: •) «#f . tfflWiBCffiW L RSt $ 
il. ft-f^^Wdl<7)^7-$r^o^^2 2Srjtr6) 
*KfflfffS*ifett*. »Z*7T-fA6IOSMBffl« 

t=. mitcb$<7)mmmftmfe<?>mm&cr)?h 

4. JE££OflW<7-*»ofcj|£S!65R2 2U;. mzft 

Wfi^^ii^^c k #{ti3fc4 . 
[0049] [mAco^js^si] i&aigmetf&mt 

MDBniiflt 5 nmtmmb 2 2 3 t 

mz^5t7 r /'^XUBffCA 4 U 2 2 0 k HZO 

^7 r a twm b tfmm i o -nets ^4^t- 

O^P^4 . H6 Ttt #¥3R 2 2 y Xffit&S 

HO^Sfi^Sklnl^S^^*^?^, mz^Tt 
7t4 A<OSgffic9®#rgs£n 0 kU UyX220O)i 
#f*5-n 2 k-f4k^, n 0 ±17^8HrtTIOnj 

± 1 7Xtf)«Hrt«a»**#t6»«iJ7 OT'^Z 
*7 r 4 A 6 1 <mm b V yX2 2 0 k *&*-*-£ . 

[0050] ;^<t-3C-r4wk{Ci: 0. HZ3t7r^ 
/n'6 1 <0®mX'cr>ftWBMb\syX2 2 OOft&iNlm 
U®O3t<0RW€-<5«-r 4 i k . ^^>it«RttA 

^t5rti^-rck* { aj*4. 

[0051] [^-bonjfi^ji] *mmmt> u>x 

2 2 0 ^«ffi{;^»J k V yX 2 2 0 k <?>#ffi«0K3t £ 
J* 4>-f 7tV)«0RStRSitlS* { te$ilT ^4#.T'<0*HAO 
mttZ&Bb 9fc 4 . *HJ6^SW3t^f't>S03t^» 

[0052] m^^l®e®T-{i. mH3t7 r 4 A*«g| 
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m<r>mVr^in 0 bl. U>X2 2 0<7)S!ff$£n 2 b 
thbt. n 0 ± 1 7%<0£Bl*lT'.l.On, ±17%c0 

n„ kn 2 «Offit:J:r>TJin 2 ± 1 7%05E0r*&ft-£- 

^•c(±^yX2 2 o<?mmz&%mi o 1 1^x2 o o 

[00 5 33 Z0)X5£+lZklzt>). g**JSft*> 
■COE»*^*#Kfi«W* £ k iff* - -f^mRIt 

[0054] At^dees] *9mim<vK&x 2 

2miS^« ; f$'l27C^t. *IIS£^fR{ilfS5?)#lJ&6 
«Bfc 2 2Sr<t 0 <bijft?f)*JWr 4 . 

3t¥^2 2(iB?P^^2 2 1 tf*SP3t 
■¥&222k.Z£L. 5EHS9 14$:*x*. 89 14 
li. H?P*^2 2 1 *>«fC*«4 20>Vmmmk*fr 
Wfc^*<sM£R»tfcfl4. 
[ 0 0 5 5 3 SSZft7 r -f ; \*- 6 1 frh CDftOiii&Wffl 
ti . 7T^ * t' 4 b %*> 4 Z b #*> 4 . 

«jWi4&£LT»Oia*>JIHfc$:4. #*JR2 2 
*>+eayt&il4« l J14ii. ^Z3t7r-YA6 1*>£> 
<0^£g;c4*:tf>(;:i£(tt>ft4. *<nt&>£.^ 891 
4 con £ £li:)fc7y 4 A- 6 1 *>£>tljlff43fc 
J: l 5fcS¥'hS<3iva>4. cioJ:^(ci- 

7^3^;* ft tf^SHt LT t, » CI OS 9 1 4 
JiU^^;frAk*££££££tf4::fc#T'#4<D 
T\ S&4 2<50ttSfgffi±^rn-7'7t(?5B3Jt{Jgi: 

^■yh^tife*fc«»ttfciBarc*4oT. ii5t*fgs<o 

¥3|ftf*A-< ^cOA'^-y(Cja^-$-lt4 w t #T£ 4 . 

32:891 4 SrtSWitf. 894Ji*#<Tt> 

[ o o 5 6 ] xmmmb&xt fcuwfcosttt 

Bmttmx&bitxm^&zbteftti^. 
mzttua. wmmmx'%ttifcmmfct£x%&%2 

2CJ: 0»tT. «Z*7r'f^-6 llzJR<0&tsZb 

tc«to, RWfi^#£ii^c:k#aj*4^*£<c>-*\ 

&K4 2c7)SgT®a5A.<7)To-7'^.Ba|t{4ai:^aSr 
f&z-mz$koZbtf$!,*h<r>X\ mfe£W&B:<'{io 
ZbWX'% , MtcKO 1 40"tj*<7)liS^«t 9 i N*ftr 
xco^ft&M-?- WcttJ&f 4 Z b 4 . 

[0057] {&%<r>$fflmi *mMm?>m®z 

»«2 9 tSBfl^2 3 t«0iaicCiA , '7-^O3K^^2 
2£ffiSLT^4j£T'OA»5:4. 3fc¥m2 2ti«8<0 



ore? - y ? -p^sitT v^4. mz<r>mmBx-iiytm2 

**4 *TOHIt::*tt IT L * 3 £ b 0 . 

XOX^7 hi LT«^effii::$JtT'£&i.^#fc4 
<7>T\ ;»dSy«7-tfto3ie¥»2 2KJ: OFJrlW-( 
X<7)X--K-y M;:«9iitJC'rCI>4. ft. iSS^Iot-C. 

4Ci#-C£4<D*&£>i\ 

*4>»3*ivC*tt*<#t*ai»2 6CJ: »ja3t-r4i 
i#T#4. 

[00583 Ufc* — -IWitf>«t»«"C. * 

BB^^^$rffl«-f4^k«imaiT't^\ C<0 
k*. flS«aKi-4a»KiBfa»SB*«l*-t4. 

[ o o 5 9 3 #i fc. ja±BWiu:ss — -mjwmmm 

* fcl40M*tjftO«l»*«»* L < ft^r^n 4 . * . 

Sil. C^fcftK. *««IJII2 60«rC4Me8 (TH 

3b*EE5it4. Cco^3feltiiJ^m$:^ll^coA/ 

^TffiHS:mai-t4^i:* J 5Ifi6C : 5:4. MftWtti. 

3CR«<i^^«fl:tKii®c«iia"r4fcftK. mt< 

*fc«. fflSfflRIRIiSc. 9*m»rHM&f%5. Wlz 
T-'V-y ; Wtf«MEt*!»r4fc*C. #*L<(±^ 
at24CA^4. Wc*fc. RW**»^l«JJU:Oiajf 

oaai&a»*4MtRi*«*fc LT*ai-r4 
oaaamasfiasd^v^TBwm 1 io-i50963& 

OTMPFl l-047485atfl*H¥l 0-289 1 
7tB8^S^TV^4. 

[00 60 3 Sfcfcifc. 3tSS 
+ («itf3l»5 2. 3t^2 2, ItMR. ») 

[006 1 3 Z<ni.o<.z^=.9mW,t. *<VK&Jk 
*». ff ifcSfcfri . EH61- 49fS^» 31i:^^7h34 
tCllft«*lTia«t4»»'i:. K4Ht*>*U fifihS^i: 
EHE-r4SI5*i* { *«S^$il-C^4. CiT. 3t»-& 
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< »itaw=f&b 4 - 1 ZSM I/O >4 . Z<r>£ olzl 

ximmm^-^m, t-^xr ^^25.* 

i!S2 4. (aaRWOTfcUWJ-f* 
*£> . 3ftaai8£W®§SS^ffiLTt£S-f4^fctf 

flfSSMKfflvtfitf. WS£«**SHM-4£fc«:<fi. 
MX'h <0 . J fcffiffKOMMftB* *f * i b jMB 

x/v5DBf®cffl^it(f . immzmmw&tft--? zti 
[0062] Lm+nmtmB] is-, sz. meg. 9 

B i: HZOilBT . mf%-<r>%7 t 4 MM-<nW& 

mtiiattWiceiBL. /-rx# <7wt#).£L-c# 

&ai3StcAj)tLTL;t?::fca 5 ft4. *-. 3SZ<7)#7 
rJKcoaTto&Vim*: 1.45. *(-gB<9Si»r$£ 1 • 
0 0fc*&fc*»BK»»t*R»*«fi3. 4%T'ft 
4. rn-7^R»«^<8^ttflfS*j4 lfci* 

iwift&aa^x^ofiir^Rjtwttfcj:*}. 

<nx\ zcom. 4%fcv^^$Ji*S&T'S&^<rc 
ft4. 

[006 3] £Oy-fXftttfi*W>S/NJt*ffiTStf 
4fc*>fc. B$IJI<Z>S!l5£. 4«4»faM*7jS«1«lrtW) 

fto. jsz. meg. he. sua. nt. si/ssia 
fcLfc. mz<&wtf®%ztix\ / ^Wi'&iz*(7)ism<?> 

iHtfrrt 7 r 4 y V)HWSri«I t» LT ^§1 fc + 4 £ 



[006450112:012 (C^-f^li^llJfcJB®^- 

W)«b^"c*4. hi ui. m-nmrnrnz^tmi 

WJBZ#7t4'<6 10JB»6 5a«*ttfc:S*l. 
5 KSH vc mz<7)3t 7r^ ^14 «<7>i£tR ti^MP 
ff(c$ilTu4.*T'OA[ll tmzi. HI 2te01 1 
tf>3R3£7-MA6 \<F>m&b5<n&±mX-hh. 6 1 
«i?B3£7-MA. 7 m^W3t7T^A<Ottt'ft t ). 

z<nmzfe^xrv-y%t%Jttms&tmm-fz,. i 

[6]T'ft4. 7 6«WZtf>#7T-f A6 l*»<biBS«- 4tiJ 

wro-7"3tat5aii:<Jwt7 t^mi ^A8t-T4sst 

fi-^^TtWSr^-f. 7 3«aat7 , n-7'3lctf5a8* 
[6], 7 4liR»«*#*>QK*l«l?ft4. 7 7ttf530 
*B7 3*>iai. 7 8iiJ8EO$Sa (ftft) "Cft"). 
ft 7 r -f a'coW 7 1 1 S5Z<018B 8 0 Oj£tS 8 0 *>*-f 

&7tJ Ac0%&. 8*fcS*i*. d^ftJKtiT-n-T" 
^cOSZWffiBSO^coAStftCt^LoOT. AJtft 
k WXZ t h ft "5 . 4 fcga«S^*o»zo*Bt:itt 
4B*f«fct)9U^Ta*f*i:«f^i:tft4. 81 

(iaiW7-n-7 j ^aiitefoJi^cffl^-r4ftJKT'ft 

0. 11. 6ST'ft4. ±fc. 8 2l±7-o-7'7b!> J !&Z 
O«B8 0lCj*^TR*hri»t#<7)R*f«T-ft > ). AW 
ft7 8(=»L<. 8 3J±S»t7-D-X^O^(SlT'ft4. 
[0065] ?n-~?%tf%ZJ7)%7 r ■i / <CH4S^> 
KWill-tf>WI0BW*>**i: B*Tft 4 OT-*B&-f 
4. mZ03t7r^A610W7 1 tiB->T*l«l7 2K 
rt*»-»TfiaW4Tn-7 , 3B17JWi 7 8T'^Zt0igB 

8 o £ Ait l . msm 8 1 -ca«f $ ftT arnt-r 4t « c 

-Httom-7*3l£ttRaW!8 2-eRStt-4. SfifL^T 
a-7;3t(i*(6]7 3He»L. SC4 203t09fBB(=7. 
StT4 . 3576] 7 3 fc ?SJ3fSBwatl*rfi] k (iSBlcPS 
8*lTV^«-C. ii*»<9«>Rlttt*l£l43til7 6K»- 
oT^7 4lCf5J8L. JgZ«B8 0tC»*^-CSZO 
7t7r>f/^AWft8 1. SWft7 8t'AStL. 147 1 
(C^oT^r(6l7 5Cf5t8-r4. 8 3^|6]lCRft$ 

ilfeK«rD-7*3l£JJ3lfi7T-fy<tf5«l7 1 KttLT 1 6 
*fc7c*<«V^T^*fc*fc:i^>fllZO*7T>f^6 1 
iOfcJS^-b'fcflM-t-f. iZ0*77'(A6 15rfiffi 

4>(cflat^^ti»ci5^4. z<?Ak<nm^ft<vim\± 
&-(nmmmtm®.x'hh<nx\ WM'-m-tz. z 
ox o tc Lxmm^mimm^ 2 e ka# ixm* 

[00663 *mmm'li&-Vi/t7 r A tWKZJn 

«B8 MzmhTu-7'%<»K%ittf i m&m 6iz 
hzbtfx-z. wm<nw%.. 4fcttwe»7jjs«wji 
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[0067] i3±0sm?ii.. «*o)fctf>c m-<r>m 
nm&cr>%ffimt ix. sz^7 7fA'6 wmzm 

91 itz . tmmt-r imm&zf>mzmzf>it7 -ma 

6 1 (Dft-wmffi . SS-Oft 7 t -f a' 6 2 coss-oag® 

5. 4fcttW»n\6*>8t»¥^«* 
Bto«e*>ffl^**fl±3tf 

>W±. #SSffiSr#SIK Lfc i: &07 UTSfoOfiiKHl* 
*=. 1RH. M3L 8*. W-b. S^A^IK: 

[0068] VJ±<7)ffl%X'li%7 r 4 ^«0«ffi*3t7 r 
4 ; L X *Sact SifcfciOT-UTJtfciS 

7 t a'<7)Wcm l r *asc*r (=*J8iitE«i»± 

BlfcltLTi»«tf>*WfcW»Mi*. £*>W*>--»itt 
tf)*t«B!Bt«CBII*SfiTi^. ;*>**Rltl»jkII 

[0069] [!B+-«SSIBffiB] *XSBB!BU. #7 
r-fA'6 1, 6 2fcLT^± l 9fi£&3T£ft;t.g>#7 
r-f rtiftoW>l&?0>*X-. »=. WH. 
«A. *fc. USA, ftWW+tf>Sd»B!»i:R&4. *3? 
MWIDi-rffli ^*i*3t7 r 4 '<liTOItt«>ft tantftt 

it. ffifcTTOIttfcWift. 4fc. *7r-( Aco&pfg 
*3iiafcMVF7l'7T4A«fc 0 tBl^t, A> FU-7 

#rtJttsflflas<?)i*«a*iiiti-^)"C» ? 7 y 
3T«;waiff«a«:^>' W7 r -r 0 t±£ <-r •& 

C fc*«-C* . twtmrty H^7 r 4 A J; 0 *«(::« 
X7**?J> (1*) «*>y*«y HXf-f Ffcff4L< 
[0070] ^StMBSaiTU: . *7 r -f '<*>*HJItta«tt 



T'§ itiiblZ* - ? gEO 3 y <9 ML* H 4 - b ifX 
**. 4fc. #7T-fA«W(NA-C&*«0T. SJ&CK 

[0071] jajjjwB tfc*— m-h-^nt®®-?. 
fra*»= -it as 3 4 - 

[ 0 0 7 2 ] ■ 4fc. JSUJtWLfc*— 
3BKft5lLT. BBBttJB^-^WrW:. »BUi<offl 
S4 fclilfifcTjSwaMttWff* L < 'fiKcbtiZ . 4 
fc. KI+fi^iiLTti. if4L<(i7i-7tRfltfiv3t* 5 

/D3w<-?, mizzwmiom^mmzm . 

< tt4»l£E»fi*6» Wi^ *y * - 9 Srflfflf & 

*\ 4^{±7HtKftf»ttO#B3fflfc7HtKlt^ttC7)jPJS 

xw-y^wmat&wm-bt&Az. #4L«is 

m24lz%th. JBt4fc. R«3t*»^l<WaJ:W[S]l)f 
/is , )C^f4L<ii*^^^JS2 6cOB^^^:|^ , ) (^H*) A 1 ' 

odsKm^mk^>\vz\mm- io-i50963a 

imWf-l 1 - 04 74 85X^^1 0-289 1 

[0073] S4>(c4fc. *»!HO*-^i!Wi. TtK 
+ (Witf3K»5 2 . 3B*3R2 2 . tm. «) 

w\-mx->xm&zim®zs-i%\^ o izm£& 

[0 0 74] itf)iot*t-^ffiB4. 
*«. t?otas#fc. IHI6-r5We«S3 1i:v^7h3 4. 

®&-th&ttttfffl&£ZtiX^&. ZZX\ OJ&is 
<»±»»ce*>*;i:fc»»UTV^. CO<t9tL 

TH«Eilb<OI»je«M4T3c3eWK:e»<-4fe»W. 7 
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[0075] 

a*- t mm^nmrnn g &gumt . 

[04 ] SSEc03&S©fc$!O*-?gM. BfSgScoWg 
0T'£>6. 

[05 3 »EO*i»B!||todto/*!7-fc»^fc^JR*> 

[06] m^. *-t«jiii»!ii*R»r*dsw«7-t 

^->^*^<o#jfi<7)ias0t'*)i) . 

[07 ] *A^l»BItoawi7-*»«5fc#MW> 

[08] IWi^lBBIBWfl^xy-t^-jfe^JRW 

[ 0 9 3 C M Pffi g3£EO«g0T'*> * . 
[010] (^c^-*8Siffi6£Ecoraffi£*-riS 
S0T'J>5. 

[01 1 3 »4^w«B!iiw>*-*iM. mmm&nm 

[012 3 *7r^/V>l!l««JMW*t*HT**. 



1 m&m. 
4 m 

1 1 mmwnmM 

1 2 s^atcn 

14 89 

21 ±-9 3m 

22 {Sto^-ZftitzX&lk 

23 &m (Rmjkmm > 

24 (Anyy^ynym/y?^) 

25 t'-A^.r';-/^ 

2 6 ftfcftS 

2 7 T-®ftn&-mm 

2 8 niiK-rsmzRst^ 

2 9 mm-h^mm 

3 1 BfSSg£ 
3 2 ffigft 

3 3 S&ftttS 

34 i/f7h 

3 5 n-^'Jy^yh 

3 6 «fc»t 

3 7 ftilH 

4 1 mmm 

4 2 St£ x^) 

4 3 mtmmmn 

4 4 »gf&® 
6 1 

6 2 »-3K7r-fA 

6 3 S^S^uyx 

6 4 mzftM-g-uyx 

6 5 fflgf 

7 0 £*M 

7 1 3fc7-MAtf)tt 

7 2 rn-ritWgft&l*! 

7 3 ro-r3to€aB*i*i 

7 4 RwnxmGmjm 

7 5 Klftg4fta&tt#ft! 

7 6 £M 

7 7 mZ^fflffiO^ 

7 8 *Z««BW**» *fcJiTD-rit 
OAStft ( Kttfi^t^Jajfft ) 

79 tfomn 

8 0 ISI*ffi 

8 1 7a-ry&imtm < RitflM**)**** ) 

8 2 ra-ywigam 

8 3 ro-T^RitjiMHtfTtffl 

10 0. SfS^ y KOHHtESr^rr 

ioi mtfemnete&itt 

102 

103 W(MtvK 
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1 0 4 gfg^ffi 

1 0 5 Ift&M 

106 m®m&%ffln 

107 a« <*si*^x^) 

108 rn-^jttR»fi#3t 

109 ^-^g 

[013 [09] 




[01 23 



1 1 o mm 

2 20 3t^S62 2W3*»*tJBZ*7T>fy^a®H 

22 1 HS*** 

222 &f¥#=££ 
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